The above observations strongly suggest the possibility of sulfation of LH being the potential signal indicating the storage of LH in sheep pituitary cells. Another important observation in our study was that the dose dependent response of LH-RH in the form of release of [35S]-sulfate labelled LH, which was monitored by immunoprecipitation with specific LH antiserum, can be used in an in vitro bioassay for LH-RH. We believe that a new cheap and sensitive in vitro bioassay could be developed on the basis of this observation.
Sheep pituitary cells prelabelled with radioactive [35S] sulfate (35SO4-)
were incubated with different concentrations of LH-RH and the release of LH (lutropin) into the medium was monitored in terms of immunoprecipitable [35S] sulfated LH radioactivity and estimation of LH in the same sample by radioimmunoassay.
A dose dependent response was obtained with a maximum of a 16 fold increase in immunoprecipitable 35 SO 2-4 -labelled LH radioactivity in the medium which was confirmed by radioimmunoassay.
Similar results were also obtained for Buserelin, a well known superactive analogue of LH-RH. However, the half maximal response for Buserelin was obtained at 3-5 nM in comparison to 80.5 nM for LH-RH. After the maximal response to LH-RH as well as Buserelin, a further increase in the concentrations caused a decrease in the release of immunoprecipitable [35S]-sulfate labelled LH into the medium. Differential labelling of stored and newly synthesized LH with radioactive [35S] sulfate and [3H]-labelled leucine revealed that there was a dose dependent increase in the [35S] sulfate labelled LH into the medium whereas the release of [3H]-leucine labelled newly synthesized LH did not show a parallel increase either at different concentrations of LH-RH or at different time intervals.
The above observations strongly suggest the possibility of sulfation of LH being the potential signal indicating the storage of LH in sheep pituitary cells. Another important observation in our study was that the dose dependent response of LH-RH in the form of release of [35S]-sulfate labelled LH, which was monitored by immunoprecipitation with specific LH antiserum, can be used in an in vitro bioassay for LH-RH. We believe that a new cheap and sensitive in vitro bioassay could be developed on the basis of this observation.
Studies made during the last few years have established the fact that pituitary glycoprotein hormones are sulfated (Parsons and Pierce, 1980; Hortin et al., 1981; Anumula and Bahl, 1983) . There have been a number of reports on the presence of sulfate in ovine (Anumula and Bahl, 1983) , bovine (Hortin et al., 1981) , human (Hortin et al., 1981) and rat (Arunasmithasri et al., 1983 ) LH (lutropin), on the structural requirements for sulfation and on the quantitative analysis Pierce, 1980 and Rajender Kumar and of sulfate content (mol/ mol). In contrast there is less information on the physiological role of sulfate moiety in these hormones.
Since sulfate carries one or two negative charges, comparison has been made between LH and hCG (which is a sialoglycoprotein and is not sulfated at the sugar residue). The subunit of hCG in human placental explants has recently been shown to be sulfated on tyrosine residue (Bielinska, 1987) . Variation in sulfation has been shown to result in microheterogeneity in LH (Green et al., 1985a) . The role of sulfate in the expression of the bioactivity of LH has not been well understood although it appears that it does not play any role in the modulation of bioactivity of LH (Sardanons et al., 1987) .
However, the present state of knowledge of the specificity of the sulfation phenomenon (Green et al., 1985b) does emphasize that sulfate might play an important physiological role other than the expression of bioactivity at the receptor end (Sardanons et al., 1987) . On the basis of our preliminary studies (Arunasmithasri et al., 1983) we had proposed that sulfation of LH might be a signal for its storage.
We [35S] sulfated LH radioactivity and estimation of LH in the same sample by RIA with specific a/s to LH. A dose-dependent response was obtained with a maximum of a 16 fold increase in immunoprecipitable 35SO2/4--LH radioactivity in the medium (Fig. 1) . The dose dependent response was confirmed by LH estimation by radioimmunoassay (Fig. 1) . The above dose-dependent response of release of 35SO2/4--LH into the medium was found to be a reproducible phenomenon both with respect to immunoprecipitable 35SO2/4--LH associated radioactivity and RIA data. The increase in the number of cells per incubation was found to permit further stimulation with doses higher than 105 nM (Table 2) . maximal response was attained at 80.5nM, whereas for Buserelin the half maximal response could be attained at 3.5nM (Table  3) .
Analysis of the dose-response curves revealed that after the maximal response to LH-RH, a further increase in the concentration of LH-RH caused a decrease in the release of immunoprecipitable 35SO4-decrease was also found when 35SO4-sing doses of Buserelin (Fig. 3) . 120, 180Mins) . The results revealed that there was increase in the 35SO24--LH (stored LH) released into the medium with time whereas the release of newly synthesized [3H]-Leu labelled LH did not show a parallel increase (Fig. 6) . 
Discussion
Collagenase was found to be suitable for the preparation of the cells from sheep pituitary tissue. A number of studies have emphasized that the use of proteases alone or in combinations cause injury to the cell surface (Barnard et al., 1969 and Poste, 1971 ) and cells were subsequently found unresponsive to LH-RH and other secretogogues.
Collagenase is always safe to use because of its substrate specificity (Kono, 1968) and it was shown that LH-RH receptors were intact in such a dispersed cell preparation (Naor et al., 1980) . Buserelin is a well known superactive analogue of LH-RH (Naor et al., 1980; Yeo et al., 1982) . It was reported that as an LH-releasing agent Buserelin is 20 to 120 times as effective as LH-RH itself (Sandow et al., 1981) . There are other studies which claim that Buserelin is slightly active (two times) or as active as LH-RH in releasing LH (Schuiling et al., 1983) . However, our studies clearly favour the reports that Buserelin is far more (Yeo et al., 1981; Schuiling and Gnodde, 1976) and it is shown to be due to the desensitization of the pituitary cells (Yeo et al., 1981; Schuiling and Gnodde, 1976) . The mechanism of desensitization of pituitary cells at higher doses of LI-H-RH and its analogues is still not clear. A role for receptor down regulation and depletion of LH pool have been suggested (Catt et al., 1979) for multiple dose induced desensitization.
Release of 35SO24---labelled LH can be used as a potential tool to studythe phenomenon of desensitization of pituitary cells in response to higher doses of LH-RH.
The above observations gave clear clues about the physiological Importance of sulfation of LH.
On the basis of our preliminary studies we had proposed that sulfation of LH might play an important role in the storage of LH in the pituitary (Aruna smitha sri et al., 1983) . We further explored this by analysing the release of 35SO4-labelled stored LH and [3H]-Leu labelled newly synthesized LH. The results unequivocally show that newly synthesized LH (as monitored by de novo 3H-Leu incorporation into medium LH) does not show a dose dependent release while a 35S-labelled LH does. We conclude that the sulfated LH must be coming from another pool which could only be a 'stored' LH or LH-RH sensitive LH pool. Hence our observations (Figs 4-6) strongly suggested that sulfation of LH might play a physiologically important role and it might be a potential signal for the storage of LH in sheep pituitary cells. There are other reports indicating that sulfation on carbohydrate moieties of glycoproteins may create the stored form of proteins or hormones of the pituitary (Hoshina and Boime, 1982; Hill et al., 1984) . Studies by other workers (Baldwin et al., 1986) in which direct comparisons were made of stored and secreted gonadotropins have also indicated that some forms of LH or FSH may be preferentially released in response to LH-RH. It was postulated that GnRH preferentially stimulates the release of newly synthesized LH whereas preexisting stored LH is released proportionately more at higher doses and that low concentrations of LH-RH preferentially stimulate LH synthesis as opposed to LH release (Lue & Jackson, 1969) . It is also shown by others (Samil & Geschwind, 1967) that LH release in response to LH-RH is not immediately dependent upon continued LH synthesis.
The importance of sulfate mostly in the storage phenomenon in other systems has also been reported.
The formation of osmotically inactive aggregates by sulfated peptidoglycans and proteins (Reggio and Palade, 1978) suggests further mechanism for the storage of proteins in the secretary storage granules. Recently a concept of that there is a signal-dependent sorting of proteins to secretory storage vesicles and lysosomes (Lang et al., 1984; Pfeffer and Rothman, 1987) . At this stage, we can propose that sulfated carbohydrate moiety of LH may be a part of such a signal patch required for LH storage in pituitary cells.
Another important observation which emerges from our study is that the dosedependent response of LH-RH in the form of release of 35SO24--labelled LH which was monitored by immunoprecipitation with specific LH antiserum, can be used as an in vitro bioassay for LH-RH. The following facts support this possibility. On the basis of the experimental protocol for this bioassay, it would be a cheap and sensitive bioassay for LH-RH among the bioassays that are known today. At this stage, the assay appears validated as indicated by the parallel release of immunoprecipitable 35SO4- 
